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ABSTRACT

Sixteen depressed and sixteen non-depressed college
aged participants completed a lexical decision task
containing cognitive triad word - negative word pairs,
cognitive triad word - positive word pairs, cognitive triad
word - nonword pairs, categorically related pairs, neutral
word - neutral word pairs, and neutral word - nonword pairs.
Following the lexical decision task, the participants
performed a surprise recall task.

The depressed

participants were expected to recognize the negative words
as words more quickly than the positive words and recall a
higher percentage of negative words than positive words.
These results were not found.

All participants responded to

the negative, positive, and categorical words more quickly
than to the neutral words and recalled approximately the
same percentage of negative and positive words.

Due to the

lack of the expected effect of shorter reaction time for
words than nonwords the depressed group's data are ambiguous
and difficult to interpret.

The recall data similarly shows

no significant difference in recall of the negative and
positive words for either group.

Possible explanations for

the results and suggestions for future research are
discussed.
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CHAPTER 1

Statement of the problem
Depression has been called the "common cold" of mental
illness.

It is one of the most common mental disorders and

one of the few that can prove to be fatal.

Secunda, Katz,

Friedman, and Schuyler (1973) stated that 15% of all adults
between 18 and 74 years of age suffer significant depressive
symptoms each year and that depression causes 75% of all
psychiatric hospitalizations.
It has been hypothesized that a pattern of thinking
leads to depression and can even lead to suicide (Beck,
Rush, Shaw, & Emery, 1979).

A better understanding of the

thought processes and structures involved may aid in the
understanding and treatment of depression.
Two prominent theories of the structures and processes
of depression are the associative network model of mood and
memory (Bower, 1981) and Beck's (1967) schema theory of
depression.

The associative network model explains how

emotions and thoughts may be processed by activating related
memories.

Beck's theory postulates that one's schemata, the

structure of one's thoughts and beliefs, affect the way in
which one perceives and evaluates information.

These

theories are compatible and together give a more complete
picture of the cognitive functions present in depressed
individuals.
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Several methods have been used to test these theories,
(e.g.,

recall tasks, endorsement of self-descriptive words,

Stroop color naming tasks, and lexical decision tasks).

All

of these methods, except the lexical decision task, have
been used with clinically depressed participants and a
majority of the studies have indicated selective processing
of negative words.

The lexical decision task has been used

with participants induced into a depressed mood and has not
shown the expected result of quicker reaction times to
negative words.

Purpose of the study
This study used a lexical decision task to explore the
processing of positive and negative words by depressed
participants.

The use of clinically depressed participants

and a procedural difference from the other lexical decision
studies were expected to aid in obtaining results to support
the associative network model and the schema theory of
depression.

Theoretical background and definition of terms
Beck's schema theory of depression proposes that
depressed individuals have depressive schema which consist
of negative thoughts and beliefs about the self, world, and
future

(Beck, 1967;

Beck, Rush, Shaw & Emery, 1979).

This

cognitive triad is also described as consisting of the
negative view of past and present experience, the future,
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and the self (Beck, 1987).

Depressed individuals tend to be

self-critical, have negative expectations, and have a
negative view of past experiences (Beck, 1987) .

When

interpreting experiences, a depressed individual tends to
selectively focus on the negative and ignore the positive
(Beck, 1987). These negative views are based on underlying
assumptions such as "I am worthless" or "I am unlovable."
Schemata, which are composed of these assumptions, are
activated during a depression and affect the way information
is perceived, evaluated, and recalled, and this eventually
results in a negative view of reality (Dykman & Abramson,
1990).

When the schemata are activated, they cause events

to be perceived and then interpreted in a negative light.
Beck (1987) postulates that most of the attention is
directed to these negative interpretations and results in a
diminished ability to reevaluate them.

Therefore, these

negative interpretations enter working memory and then long
term memory (Beck, 1987).
Schemata may be structurally equivalent to the
groups of nodes which make up the associative network
(Dykman & Abramson, 1990).

The schema theory and the

associative network theory may be used together for a more
complete understanding of depression.

The schema theory

gives a general picture of how depressed individuals
perceive the world and the associative network theory gives
more detail to the processing of these perceptions.
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An associative network model of mood and memory states
that emotional states are represented as nodes in the
semantic network (Anderson, 1976;

Bower, 1981).

A node is

a unit in memory that is made up of a group of concepts.
For example, a node that represents a memory of a specific
event is made up of memories describing that event.
node is linked to related nodes:

Each

positive concepts in

memory to positive nodes and negative concepts in memory to
negative nodes.

When an emotion is experienced, it lowers

the threshold of excitation of related nodes, such as nodes
that represent descriptions of events that occurred when
that emotion was experienced and other related themes and
words.

This causes mood-congruent thoughts to be more

likely to occur.

It is theoretically possible to control

the spread of activation from these emotion nodes
intentionally, but individuals who suffer from clinical
depression seem to be less capable of doing so (Blaney,
1986).

The result is that depressed individuals tend to

recall more negative memories, be more sensitive to negative
stimuli, and evaluate themselves and others more negatively
than non-depressed individuals (Bower, 1981).

These results

seem to be strongest in severely depressed participants
(Bower, 1987).
Based on the associative network model of depression,
Ingram (1984) wrote of a "loss-associated cognitive network"
theory to explain depression.

Losses experienced in

childhood link memories of these losses with feelings of
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depression.

These linkages are a permanent part of the

network and cause similar situations to elicit similar
feelings.

Events, memories, and beliefs surrounding the

depressive episode are all part of the network.

Prolonged

depression is maintained by a feedback loop from the
depression node to nodes for specific negative cognitions
and back to the depression node.

Depressed individuals may

not be capable of stopping this automatic process
voluntarily.

The linkages in the loss-associated network

are stronger in depressed individuals than in normals.
A number of different methods have been used to study
the cognitive mechanisms involved in mood and depression.
Clinically depressed participants or individuals induced
into depressed moods may be asked to recall previously
learned words.

The recall task may follow any of the

following tasks.
In a Stroop color naming task, the participant is
instructed to name the color ir which a displayed word is
printed.

Reaction times for self-descriptive words are

expected to be longer than words that are not selfdescriptive because more attention would be given to the
meaning of these words than to that of other words.

The

color naming task discourages attention to the semantic
content by asking the participant to focus on the color
rather than any semantic quality.

Distraction from this

task by the meaning of the word would result in longer
reaction times.
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Lexical decision tasks require the participant to
indicate if a displayed letter string is a word or not.

A

word that follows a related word is said to be "primed" by
the previous word in that the reaction times for word
strings that have been "primed" are typically shorter than
for words that are not "primed."

L

-

-

-
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CHAPTER 2

Review of related research
In a study using a word recall paradigm, McDowall
(1984) found evidence to support the theory that depressed
people selectively process unpleasant words.

In the first

of two experiments in this study, clinically depressed
inpatients, non-depressed inpatients, and non-patients were
shown a list containing pleasant and unpleasant words.

Half

of each group was to remember the words for a recall test,
the others were to rate each word on a pleasantness scale as
well as remember the words for a recall test.

Only the

depressed participants simply given recall instructions
recalled more unpleasant than pleasant words.

These results

suggest that depressed individuals selectively process
negative words, but this effect is eliminated if they are
instructed to attend to the positive words as they were when
they were required to rate all of the words.

The second

experiment supports the hypothesis that selective processing
of unpleasant words is at the expense of the recall of
pleasant words.

Clinically depressed inpatients were shown

a list consisting of pleasant and unpleasant words or a list
containing only pleasant or only unpleasant words.

Those

who were shown the mixed list recalled a larger percentage
of unpleasant words than those shown the unpleasant word
list and a smaller percentage of pleasant words than those
shown the pleasant word list.

Approximately the same number
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of pleasant or unpleasant words were recalled by the groups
shown the pleasant or unpleasant word lists, respectively.
This indicates that depressed individuals have no problem
remembering pleasant words when there are not unpleasant
words to process but that they selectively attend to
negative words when both are present.
In a study by Clark and Teasdale (1985), non-depressed
participants were presented with a list of positive and
negative trait words and positive and negative abstract
nouns.

They were then induced into elated or depressed

moods through musical mood induction.

For female

participants only, negative adjectives were recalled better
if the participant was in a depressed rather than elated
mood and positive trait words were recalled better if the
participant was in an elated rather than depressed mood.
Recall of the positive and negative abstract nouns was not
significantly affected by the induced mood.

In the second

experiment in this study, the words were rated for how often
each participant would use each of the trait words when
thinking or talking about a person's behavior.

The women

rated many of the words as having higher usage than the men
did.

This was proposed to account for the sex differences

in the results of the first experiment.
Isen, Shalker, Clark, and Karp (1978) used receiving a
free gift and success or failure on a computer game as two
types of mood induction.

In their first experiment,

individuals who received a free gift were more likely to
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give higher ratings of the performance and service records
of products they owned than those who did not receive a
gift.

In their second experiment, they found asymmetrical

results in the recall of previously learned positive and
negative words.

Individuals who had success on a computer

game recalled more positive personality trait words than
those who experienced failure.

However, recall of negative

personality trait words was the same in both conditions.
In general these studies demonstrated better recall
for mood congruent words, although the Isen et.al.
study showed this for only positive words.

(1978)

This exception

may be due to the ineffectiveness of the induction of mood
by failure on a game.

The McDowall (1984) and Clark and

Teasdale (1985) studies showed differential recall of
positive and negative words for clinically depressed
participants and for participants induced into elated or
depressed moods.

McDowall (1984) stressed the importance of

the presence of both positive and negative words to find
selective processing of negative words by depressed
individuals.

Clark and Teasdale (1985) found differences in

recall of positive and negative words by mood induced
females only.

They suggest that gender differences in word

usage may account for this.
Segal, Hood, Shaw, and Higgins (1988) presented
depressed patients, anxiety disorder patients, and normal
control participants with a prime word followed by a target
word printed in color in a modification of the Stroop color
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naming task.

All of the target words and half of the prime

words were adjectives that the participant rated as
extremely self-descriptive (besides related and unrelated
noun pairs used as fillers)

The other half of the prime

words were adjectives that were rated as neutral.

The

participant was to name the color of the target and recall
the prime.

Longer latencies were obtained when both words

were self-descriptive than if only the target was
self-descriptive.

These results suggest that the presence

of self-descriptive words distracted the individuals in all
groups from the color naming task.

They also found that

depressed participants were more likely to endorse negative
adjectives as self-descriptive than non-depressed
participants.

This study indicates that depressed

individuals tend to have a more negative self-concept and
that words related to this self-concept are selectively
perceived and/or processed.
Gotlib and Mccann (1984) tachistoscopically presented
depressed-content, neutral-content, and manic-content words
to depressed participants and non-depressed participants in
a Stroop color naming task.

Words rated as self-descriptive

for depressed patients, words rated as self-descriptive for
manic patients, and neutral words were briefly displayed,
printed in one of five colors.

The participants were

instructed to name the color aloud as quickly as possible.
They found that the depressed participants responded more
slowly to the depressed-content than to the neutral- or
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manic-content words.

The non-depressed participants did not

show differential response latencies to the different types
of words.

Most likely, the words rated as self-descriptive

for manic patients were not self-descriptive for the nondepressed participants.

This difference in reaction times

for the depressed participants indicates that more attention
was paid to the semantic content of the negative words than
to the other words.

The color naming task discourages

semantic processing and the distraction from the task by
semantic content resulted in longer reaction times.

In a

second experiment in this study, they used the same
procedure with non-depressed participants who were induced
into depressed, elated, or neutral moods using the Velten
(1968) mood induction procedure.

The Velten mood induction

procedure involves reading statements designed to induce a
particular mood.
the groups.

No differential effects were found between

This suggests that a transient mood was not

responsible for the effects found in the first experiment.
Segal et.al.

(1988) and Gotlib and Mccann (1984) used

clinically depressed participants in color naming tasks to
explore the processing of different types of words.

These

two studies showed increased attention to self-descriptive
words, which for depressed participants tend to be negative
words.

Gotlib and Mccann (1984) did not find differences in

reaction times for non-depressed participants or for nondepressed participants induced into elated or depressed
moods.

The fact that they found that clinically depressed
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participants showed increased attention to negative words
indicates that a depressive disorder rather than a
depressive mood is necessary for such an effect.
Lexical decision tasks have been used to demonstrate
that words are semantically related.

This task consists of

deciding if a letter string is an English word or a nonword
and responding as quickly as possible.

The reaction time to

a word that follows a word from the same category will be
shorter than if the words are unrelated (e.g., Neely, 1977)
For example, the response time to the word "ROBIN" would be
shorter if it followed the word "BIRD" than if it followed
the word "COLOR." The word "BIRD" is said to prime the
target word "ROBIN."

This is thought to be caused by the

spread of activation through semantic memory from the node
that represents the prime word to nodes that represent other
semantically related words.
Challis and Krane (1988) did a study that indicated
that priming takes place in a lexical decision task in which
mood rather than another word was used as the prime.

Non-

depressed participants were induced into elated, depressed,
or neutral moods.

They performed a lexical decision task in

which they were presented with positive adjectives, negative
adjectives, neutral adjectives, and nonwords.

The

participants who were elated responded more quickly to
positive words than to the negative words and more quickly
to the negative words than to the neutral words.

The

depressed participants did not respond more quickly to the
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negative words than to the positive words but they responded
significantly faster to the negative and the positive words
than to the neutral words.

The fact that the depressed

participants did not have shorter reaction times for the
negative words than the positive words may be due to the
fact that the negative adjectives are related to a
depressive schema rather than to a depressed mood.

An

individual who is induced into a depressed mood does not
necessarily have a depressive schema.
task was followed by a recall task.

The lexical decision
Each of the groups

recalled approximately the same number of words of each
type.
Clark, Teasdale, Broadbent, and Martin (1983) did a
study on the effect of musical mood induction on a lexical
decision task.
congruent words.

The induced mood was expected to prime mood
They presented positive, negative, and

neutral personality trait words and nonwords.

After the

presentation of each letter string, the participant was to
press one button if the letter string was a word and a
different button if the letter string was a nonword.
Interestingly, there were no significant differences between
the groups in reaction times to the positive and negative
words.

This may be due to using mood induction on non-

depressed participants rather than naturally depressed
participants or the words may not have been associated
strongly enough with the congruent mood to cause a
significant effect to be observed.

After the lexical
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decision task, a word recall task was performed.
Participants that were in an elated mood recalled more
negative words and participants that were in a depressed
mood recalled more positive words.

They suggested that this

may be due to greater rehearsal of mood-incongruent words.
The participants reported that they checked their responses
between trials.

If the mood-congruent words were recognized

more quickly than mood-incongruent words, the checking would
be quick and allow for less rehearsal than the
mood-congruent words.
These two studies with normal (i.e., non-depressed)
participants both used mood induction as a priming
procedure.

The Clark et.al.

(1983) study found no

significant difference in reaction times to the different
types of words.

The Challis and Krane (1988) study only

found a significant interaction between participants induced
into elated moods and positive words.

The recall data was

very different between the two studies with Challis and
Krane (1988) finding no differences in recall among the
groups while Clark et.al.

(1983) found elated mood

participants to recall more negative words and depressed
mood participants to recall more positive words.
Ruiz-Caballero and Bermudez-Moreno (1992) used a
lexical decision task (with mood as the prime) with four
groups:

non-depressed participants, non-depressed

participants induced into depressed moods, non-depressed
participants induced into elated moods, and mildly depressed
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participants.

A modified version of the Velten (1968) mood

induction procedure was employed.

Twelve positive and

twelve negative adjectives were presented in the task.
lexical decision task was followed by a recall test.
was a significant mood and word type interaction.

The
There

Using

word type as the within group variable, they found a
significant simple effect for the non-depressed group and
the elation induced group, but not for the depression
induced group nor the mildly depressed group.

The elation

induced participants and the non-depressed participants
responded more quickly to the positive than to the negative
words.

The depression induced participants and the mildly

depressed participants did not have differences in reaction
times to the positive and negative word types.

There were

no significant differences among all four groups in mean
reaction times for the positive or the negative words.

They

found no interaction between mood and word type with the
recall task.
Ruiz-Caballero and Bermudez-Moreno (1992) used mildly
depressed participants as well as non-depressed and mood
induced participants.

The elation induced and non-depressed

participants responded more quickly to positive adjectives
but the depression induced and mildly depressed participants
did not show differential response times.

The mildly

depressed participants may not have been depressed enough to
demonstrate selective processing of negative words.

None of
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the lexical decision studies used semantic priming (using a
word as a prime) with clinically depressed participants.
Lexical decision studies have not yielded consistent
results.

Clark et.al.

(1983), using mood induction on non-

depressed participants, found the mood groups to evidence no
significant differences in reaction times to the different
types of words.

However, Challis and Krane (1988), also

using mood induction on non-depressed participants, found
significant differences between the reaction times of the
negative and neutral words and between the positive and
neutral words for both depression and elation induced
groups.

They also found that the elation induced

participants responded more quickly to the positive words
than to the negative words.

The depression induced

participants evidenced no differences in reaction times of
the positive and negative words.

Ruiz-Caballero and

Bermudez-Moreno (1992) using mildly depressed, nondepressed, and mood induced participants, found that the
elation induced and non-depressed participants responded
more quickly to the positive words than the negative words
but the depression induced and mildly depressed participants
did not show differential response times.
In summary, word recall and Stroop color naming tasks
seem to suggest that depressed participants are likely to
selectively perceive and process self-descriptive
information.

Lexical decision tasks that utilize mood as a

prime have generally shown asymmetrical results in that non-
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depressed and elated participants tend to respond more
quickly to positive words than to negative or neutral words
while depressed participants tend not to show differential
reaction times.

Although there are many contradictions

among the studies, this appears to be the prevalent pattern.
There are two main procedural differences in this
study from previous lexical decision task studies.

This

study used clinically depressed participants instead of
using mood induction on normal participants.

Also, this

study used words related to Beck's cognitive triad as the
prime rather than using mood as a prime.

Hypothesis
It was hypothesized that words relating to the
cognitive triad (self, world, and future) would prime
unpleasant words (i.e.

reaction times to primed negative

words would be shorter than the reaction times to non-primed
words)

for the depressed individuals.

This effect was not

predicted for the non-depressed participants.

It was also

hypothesized that the depressed group would evidence no
priming effect for the positive words following words
related to the cognitive triad, but that the non-depressed
group would evidence such priming.

For both groups, the

categorical pairs were expected to have shorter reaction
times than the nonword targets.

As for the recall task, it

was expected that the depressed participants would remember
a higher percentage of negative words than the non-depressed
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group.

It was predicted that non-depressed participants

would recall a higher percentage of positive words than the
depressed group.
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CHAPTER 3

METHOD

Participants
Two groups of sixteen participants each were used:
depressed individuals and non-depressed individuals.

The

experimental group of depressed participants consisted of
sixteen students seeking treatment for depression at the
Counseling Center at Eastern Illinois University (EIU) .
Students were defined as depressed if they scored above
thirteen on the Hamilton Rating Scale for Depression (HRSD:
Hamilton 1960, 1967) and above fifteen on the Beck
Depression Inventory (BDI:

Beck et. al., 1961).

The

control group of participants consisted of sixteen students
gathered from an undergraduate participant pool in the
psychology department at EIU.

The control group

participants reported no history of depression and had BDI
scores below seven.
through the question,

A history of depression was determined
"Have you ever been treated for

depression by a physician or a mental health professional?"

Apparatus
The HRSD (Hamilton 1960, 1967) was used to help
determine which clients from the EIU Counseling Center would
be used in the study.

The HRSD is a clinician rating scale

consisting of seventeen depressive symptoms rated on a
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three-point or a five-point scale.

There are eight items

based on somatic complaints, five on behavioral complaints,
two on cognitive complaints, and two on affect.

Several

studies have shown that the HRSD can reliably differentiate
between depressed and non-depressed individuals (Schnurr et.
al., 1976;

Weissman et. al., 1977; Rehm & O'Hara, 1985).

Interrater reliability with the HRSD has been shown to be
high and easily trained (Hamilton 1960, 1967).
The counselors were trained in the use of the HRSD and
practiced rating videotaped vignettes.

Interrater agreement

was calculated using intraclass coefficient on two vignettes
depicting one depressed and one non-depressed individual.
The counselors were all required to correctly classify the
individual in the tape as depressed or not depressed and to
demonstrate reliability with the HRSD as a group.

All

counselors correctly classified the clients as depressed or
non-depressed and obtained overall reliability for the HRSD
with r=.9951.
The BDI was used to help determine which students were
to be included in the control group and the experimental
group.

It is a self report depression scale focussing

largely on cognitive aspects of depression (Beck et.al.,
1961).

The twenty-one items on the inventory describe the

individual's current state and consist of eleven cognitive
symptoms, five somatic symptoms, two affective symptoms, two
overt behaviors, and one interpersonal behavior.
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An IBM compatible computer was used to present pairs
of letter strings for the lexical decision task.

Thirty

pairs consisted of a prime word that relates to the
cognitive triad followed by a target.

These targets were

ten positive adjectives, ten negative adjectives, and ten
nonwords.

There were also ten pairs of unrelated words and

thirty pairs that consisted of a neutral word prime followed
by a nonword target.

Ten other pairs consisted of

categorical pairs selected from the category norms in Battig
and Montague (1969).

For the categorical pairs the prime

words were chosen from the names of the categories and the
targets were chosen from answers commonly given as belonging
to these categories.

The primes and targets were matched as

closely as possible for word length (measured in letters and
syllables) and for frequency as reported in Computational
Analysis of Present Day American English (Kucera & Francis,
1967) for each type of pair.

Nonwords were formed by

scrambling letters in the target words used in the study and
were pronounceable.

The pairs of prime words and targets

were presented in a random order except for changes made to
ensure that no more than three of the same type of pair were
presented consecutively and that the same number of each
type of word was presented in the first half of the task as
in the second half (see Appendix A for the list of pairs by
type including word length and frequency data:

see Appendix

B for the list of pairs in order of presentation) .
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Procedure
A copy of the consent form (see Appendix C) and a copy
of the EDI was handed to clients at the Counseling Center
when they arrived for a session.

If the client was willing

to participate in the study, he or she signed the consent
form and responded to the EDI.

Following the session, the

counselor filled out the HRSD if the consent form was
signed.

The counselor did not have access to the EDI

results before completing the HRSD.

If the score was above

thirteen on the HRSD and above fifteen on the EDI, the
clients then received a phone call requesting further
participation in the study.

Participants who did not meet

the criteria were thanked for their interest and told that
they did not meet the criteria for this study.
Each participant was tested individually.

First the

participants rated their mood using cards on which a 0-100
line scale with

o

labeled as "I do not feel at all X" and

100 labeled as "I feel extremely X."

For different cards, X

is "despondent," "happy," and "anxious."

"At this moment"

was typed at the top of each card to make clear that their
current mood was to be rated.

The lexical decision task was

identical for all participants (with the exception of the
differences based on handedness described below) .

Each

participant was instructed to read the instructions
displayed on the computer screen (see Appendix E and
Appendix F) and press the space bar when he or she was ready
to begin.

After responding to a message instructing the
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participant to press any key to begin, a letter string (the
prime) was presented on the screen for 1000 ms followed by a
1000 ms break.

Then a letter string (the target) was

presented until the participant responded.

Right handed

participants were instructed to press the "L" key if the
target was an English word or the "A" key if the target was
a nonword.

Left handed participants were instructed to

press the "A" key if the target was an English word or the
"L" key if the target was a nonword.

A message again

appeared on the screen instructing the participant to press
any key when he or she is ready to start the next trial.
This sequence was repeated until all pairs of prime words
and targets were presented.

The computer recorded the type

of letter string pair, which key the participant pressed
("A" or "L"), and the reaction time in milliseconds.

The

first four pairs were practice trials and were not included
in the analysis.

After the lexical decision task was

completed, the participants were then asked to type in as
many of the words as they could remember.

They then rated

their mood again in the same manner as before and proceeded
with the BDI.

All data were coded by number to ensure

confidentiality.
The control group signed up for thirty minute time
slots to participate in the study.

They read the consent

form (see Appendix D) and signed it if they were willing to
participate in the study.

They then rated their mood,

completed the lexical decision task and the recall task,
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rated their mood again and completed the EDI.

Participants

who scored above ten (which is the suggested cutoff for
possible mild depression)

were referred to the Counseling

Center.

Analysis
Data from incorrect responses were discarded from
individual data. All data from participants with less than
90% accuracy were also discarded.

An analysis of variance

(ANOVA) was done to evaluate the differences in median
reaction times between the two groups and to evaluate the
effect of string type.
An ANOVA was also used to evaluate the differences in
the percentage of positive and negative words out of the
total words recalled in each group.
Planned t-test comparisons were performed to evaluate
the differences in reaction times within each group between
the reaction times of the neutral word - neutral word pairs
with the cognitive triad word - positive adjective pairs and
the cognitive triad word - negative adjective pairs.
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CHAPTER 4

RESULTS

Participants
Out of the 89 experimental participants who indicated
that they were willing to participate in the study, 68 did
not meet the initial screening criteria (BDI>l5, HRSD>13),
one chose not to complete the study, and four who met the
initial criteria did not meet the depressive criteria
(BDI>15) at the time of the lexical decision task.

None of

the depressed participants were excluded due to error rate.
Sixteen met all depressive criteria and completed the study.
Of the 43 students who volunteered for the control group, 23
did not meet the non-depressive criteria (BDI<7) and were
eliminated from analysis, an additional one indicated a
history of depression and was also eliminated from analysis,
and three were eliminated for lexical decision error rates
above 10% (11.25%, 12.5%, and 15%.)

Sixteen completed the

study and were included in the analysis.
The control group consisted of 14 females and 2 males
and the experimental group consisted of 15 females and 1
male.

The mean ages of the control group and the

experimental group were 19.33 years (SD=l.18) and 22.13
years (SD=6.23), respectively.

The original screening for

the experimental group showed a BDI mean of 25.31 (SD=6.37)
and a HRSD mean of 18.56 (SD=5.27).

The mean BDI scores at
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the time of the lexical decision task were 3.94 (SD=l.65)
for the control group and 25.19 (SD=6.65) for the
experimental group.
handers.

The control group consisted of 16 right

The experimental group consisted of 11 right

handers and 5 left handers.

There was a significant

relationship between handedness and group,/r"l..(l, N=32)=8.82,
Q<.01.

An analysis of variance revealed no significant

effect of handedness on reaction time [F=0.66(1,14),
Q=.430].
Individual participant means were calculated for each
mood rating item from the mood ratings before and after the
lexical decision task.

There were significant differences

between the groups on each of the combined mood rating
items:

despondency F=8.588(1,30), Q=.006; happiness

F=29.935(1,30), Q=.000; and anxiety F=5.404(1,30), Q=.027.
The experimental group scored significantly higher on the
despondency and anxiety scales and significantly lower on
the happiness scale than the control participants did.

See

Table 1 for means and standard deviations of each mood
rating scale by group.

Insert Table 1 About Here

Lexical decision data
Group means and standard deviations of the reaction
times of each type of letter string within each group are
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listed in Table 2.

The mean reaction times for each type of

target by experimental group are visually represented in
Figure 1.

Insert Table 2 About Here

Insert Figure 1 About Here

The main analysis was a 2 X 5 mixed design with
depressed versus non-depressed as the between participant
factor and type of lexical material as the within
participant factor.

The types of lexical material include:

negative words, positive words, categorical words, neutral
words, and nonwords.

The analysis of variance failed to

find a significant difference in overall reaction time
between the experimental group (M=BBB.00, SD=246.88) and the
control group (M=781.84, SD=152.41) for all letter strings
combined, F=2.14(1,30), Q=.154.

There was a significant

main effect for the type of lexical material over both
groups, F=ll.32(4,120), Q=.000.

The interaction between

groups and lexical material was marginally significant,
F=2.24(4,120), Q=.069.
Comparisons were made between the reaction times for
the neutral words and the nonwords for each group to see if
the participants responded to the lexical decision task in
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the expected manner (i.e., responded more quickly to words
than nonwords).

One-tailed t-tests were used to evaluate

the following reaction time data.

The control group showed

a significant difference for the neutral word (M=827.09,
SD=118.17) versus nonword (M=941.84, SD=294.46) contrast,
~=-2.08(15),

£<.05.

For the experimental group, the

difference between the neutral words (M=1018.44, SD=421.70)
and the nonwords (M=924.63, SD=238.96) was not significant
as it was not in the expected direction.
Planned, nonorthogonal comparisons were made between
the reaction times for the neutral words and the negative
words, between the neutral words and the positive words, and
between the neutral words and the categorical words within
each group.

Using one-tailed tests of significance, the

difference for the control group between the reaction times
for neutral words (M=827.09, SD=118.17) and the negative
words (M= 719.81, SD=151.92) was significant,
£<.05.

~=4.83(15),

The experimental group also had a significant

difference in the reaction times of the neutral words (M=
1018.44, SD=421.70) and the negative words (M=825.56,
SD=227.82),

~=3.10(15),

£<.05.

The difference for the

control group between the reaction times for the neutral
words

(M=827.09, SD=118.17) and the positive words

(M=723.34, SD=165.14) was significant,

£<.05.

~=4.61(15),

The neutral words (M=1018.44, SD=421.70) and the positive
words (M=854.68, SD=254.02) also were significantly
different for the experimental group,

~=2.40(15),

£<.05.
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For the control group, the neutral word (M=827.09,
SD=ll8.17) versus categorical word (M=697.13, SD=l37.46)
contrast showed a significant difference,

~=5.48(15),

Q<.05,

as did the neutral word (M=l018.44, SD=421.70) versus
categorical word (M=816.69, SD=257.20) contrast for the
experimental group,

~=3.68(15),

Q<.05.

Recall data
Group means and standard deviations of the percentage
of positive and negative words are listed in Table 3.

There

were no significant differences in the percentage of
negative words out of the total words recalled by the
experimental group (M=20, SD=l8) and the control group
(M=l4, SD=l3), F=l.055(1,28), Q=.313, or in the percentage
of positive words out of the total words recalled by the
experimental group (M=9, SD=9) and the control group [M=9,
SD=ll, F=.000(1,28), Q=.994.

Recall data for one

participant in each group were discarded because they did
not enter any words recalled.

Insert Table 3 About Here

Lexical Decision
30

DISCUSSION

Although there was no overall main effect for
experimental group over all string types, there was a main
effect for string type over both groups.

There was a

marginally significant interaction between experimental
group and string type.

Visual inspection of the data

suggest that the interaction between group and lexical
material was most likely due to no difference in reaction
times to the nonwords (See Figure 1) .

It appears that the

depressed participants tended to respond more slowly than
the non-depressed participants for all letter strings except
the nonwords.
The control participants responded to the lexical
decision task in the expected fashion with categorical pairs
having shorter reaction times than neutral words, indicating
a semantic priming effect, and nonwords having longer
reaction times than words.

However, this pattern of results

was not found for the depressed participants.
The depressed participants did not respond to the
neutral words more quickly than to the nonwords.

Given

these data it is uncertain whether the participants in the
depressed group demonstrated semantic processing in the
expected manner while engaged in the lexical decision task.
However, since they did not have an inordinate amount of
errors

(in fact none of the potential experimental

participants were excluded due to error rate while three of
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the potential control participants were) it seems unlikely
that they were not semantically processing the letter
strings.

The extremely high mean reaction time for the

neutral words may be due to factors such as extreme
individual data.

Examination of the distribution of

individual reaction time data suggest that a few individuals
with extreme reaction times to the neutral words are
responsible for the lack of the expected effect of a shorter
reaction time to the neutral words than to the nonwords.
Given the extremely high reaction times for neutral words,
the interpretation of the results of the comparisons between
the neutral words and any of the other word groups for the
depressed group is somewhat confounded.
The depressed group responded more quickly to the
negative, positive, and categorical targets than to the
neutral targets.

This supports the hypothesis that the

participants would respond more quickly to the categorical
than the neutral words which indicates a possible natural
priming effect.

It also supports the hypothesis that the

depressed participants would respond more quickly to the
negative than the neutral words, but it does not support the
hypothesis that they would not respond more quickly to the
positive words than the neutral words.
There was a significant difference between the
reaction times for the positive, negative, and categorical
words versus the neutral words for the normal group.

This

supports the hypothesis that the non-depressed participants
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would respond more quickly to the positive words than the
neutral words and to the categorical words more quickly than
the neutral words.

However, it does not support the

hypothesis that they would not respond more quickly to the
negative words than the neutral words.

These results may

indicate an apparent priming effect for the categorical
pairs, the cognitive triad - negative word pairs, and the
cognitive triad - positive word pairs for this group.
The cognitive triad words seem to be primes for
negative or positive words for non-depressed college
students and possibly depressed college students.

The

results of the depressed group, given the above caveat, are
similar to Challis and Krane's (1988) in which the depressed
participants responded more quickly to both the negative and
positive words than the neutral words.

Ruiz-Caballero and

Bermudez-Moreno (1992) did not show differential response
times for negative and positive words, as was found in the
present study, however, they did not use neutral words as a
comparison.

In contrast, the Clark et.al.

(1983) did not

show differential response times to different word types.
There is much inconsistency in the results of these studies,
although the prevalent pattern seems to be asymmetrical in
that non-depressed and elated participants tend to respond
more quickly to positive words than to negative or neutral
words while depressed participants tend not to show
differential reaction times.

The present study did not show
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differential results for the depressed and non-depressed
participants.
For non-depressed individuals, words that are geared
toward a person's self, world, and future may be
semantically linked to both positive and negative concepts.
Non-depressed individuals may have both non-depressive and
depressive semantic networks formed throughout life during
varying emotional states.

These positive and negative

emotional links may have been responsible for the quick
response times for positive and negative words following
cognitive triad words.
However a semantic link between words such as home and
cheerful may not necessarily indicate an emotional link.
Concepts may be related in how they see others or what they
want but do not have in their lives.

For example,

"home"

may be related to "cheerful" for someone because others seem
to have cheerful homes or because the individual wishes to
have a cheerful home but does not believe it to be so.
It may be that the semantic-like, quicker reaction
times for the positive and negative words was not due to a
semantic priming effect.

Some of the negative and positive

targets have endings that may have made it easier to
recognize them as words, such as: dreadful, cheerful, and
wonderful; hopeless and powerless; horrible and terrible;
and enjoyable and desirable.
The possibility of associative repetition priming of
the negative and positive target words themselves may
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account for the short reaction times.

It is possible that

the participants responded increasingly more quickly to
words of the same type or meaning as the task proceeded
regardless of the "prime."

For example, seeing "cheerful"

may have made it easier to recognize the word "pleasant"
later in the task due to similar meaning.
Other studies have also found non-depressed or elated
participants to respond more quickly to positive and
negative words than neutral words (i.e., Challis and Krane,
1988.)

However, Challis and Krane (1988) found that

participants who were induced into an elated mood responded
more quickly to positive word targets than to neutral word
and negative word targets.

Visual inspection of the present

data does not replicate that finding.

Ruiz-Caballero and

Bermudez-Moreno (1992) similarly found that elation induced
and non-depressed participants responded more quickly to
positive than to negative words.

Unfortunately, due to

procedural differences between these studies it is difficult
to infer causes for the disparate results.

Nonetheless, it

appears that the positive and negative words are processed
more rapidly than neutral words.

Moreover, positive words

are not necessarily processed more readily than negative
words.
The analysis of the recall data revealed no
significant difference between groups for the positive and
negative words recalled.

This does not support the

hypothesis that clinical depression differentially affects
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word recall of positive and negative words.

The Ruiz-

Caballero and Bermudez-Moreno (1992) study resulted in
similar findings with no interaction between mood and word
type in the recall task.
Using Stroop color naming tasks, Segal, Hood, Shaw,
and Higgins (1988) found that individuals selectively attend
to self-descriptive words.

Gotlib and Mccann (1984) also

found that depressed participants seemed to selectively
attend to words rated as self-descriptive for depressed
patients.

This pattern of results was not evident in the

recall data in this study.

A different list of words was

developed for the present study and may be partly
responsible for the results.

It may be that the words

chosen for this study were not self-descriptive for the
participants.

It is also possible that differential recall

of the words was prevented due to the fact that the
participants were required to attend to all of the words
throughout the lexical decision task, as demonstrated by
McDowall

(1984).

McDowall's (1984) results suggest that the selective
attention to negative words by depressed individuals is
eliminated when they are required to attend to all of the
words to perform the task (rating each word for
pleasantness) rather than when they may choose their level
of attention (remember a list of words for recall).

In the

present study the participants were required to attend to
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all of the words and the groups recalled approximately the
same percentage of positive and negative words.
An interesting finding was the handedness distribution

in the two groups.

None of the control participants were

left handed while five of the experimental participants were
left handed.

This is consistent with the finding that a

higher percentage of left handed women suffer from
depression than right handed women (Overby, 1994).

The

results (no significant effect of handedness by reaction
time) suggest that the group difference in handedness was
not responsible for any difference between the groups.
It was also interesting that 23 of the 43 control
participant volunteers did not meet the non-depressive
criteria of a BDI score below 7.

Ten control participants

met the depressive criteria of a BDI score above 15 which is
often a cutoff score for possible mild depression.

It has

been shown that college students often score higher on the
BDI than the general population due to difficulties in
adjustment rather than clinical depression (Gotlib, 1984;
Tanaka-Matsumi and Kameoka, 1986) .

Most of the control

participant volunteers were in their freshman year of
college and may be adjusting to a new lifestyle.

Suggestions for future research
Reanalyzing the data after excluding outliers in the
depressed group would allow examination of the group
averages unskewed by a few extreme scores.

~

-

-

It is possible
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that significant group differences were masked by these few
deviant scores.

However, these extreme scores may be

characteristic of some depressed individuals such as
individuals with extreme depressive symptoms.

Analyses that

exclude these data may diminish the validity of the results.
The word list may be further developed and modified.
Since the list was developed for and used in only this
study, it may be useful to carefully scrutinize the list for
words with unusual error rates or reaction times.
Eliminating other possible problems in the list (for
example, eliminating common suffixes) may result in clearer,
more understandable results.

The possibility of the word

list not being self-descriptive for depressed or nondepressed participants may be examined by classifying a
large number of participants into depressed and nondepressed groups and having them rate the words on selfdescriptiveness.
The validity of this study was limited in its
participant gathering due to selection of the participants
solely from one college population.

The results may not be

representative of the general population.

Future research

could select depressed and non-depressed individuals from
the general population.

In this way, depressed individuals

who are not seeking treatment would be used to study the
effectiveness of this task in differentiating between
depressed and non-depressed individuals.

Individuals

suffering from depression and seeking psychological
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treatment could be compared to individuals who are receiving
psychological treatment for other disorders.

This would

allow a study of the effectiveness of this task in
differentiating different psychological disorders.
Another aspect of the sample that was not
representative of the general population was the ratio of
women to men.
female.

Most of the participants in this study were

More women than men suffer from depression and seek

help and more women than men attend introductory psychology
courses from which the control participants were gathered.
However,

the present ratio exceeds the two to one female to

male ratio more typical of depressed individuals.

Thus the

finding may be limited to depressed college women.
A study focussing solely on automatic processing could
be done using shorter interstimulus intervals than used in
this study to examine controlled versus automatic
processing.

Controlled processing may be affected by

inhibition or a conscious effort to suppress thoughts
perceived as undesirable.

A comparison of the differences

in automatic and controlled processing may be done by using
a range of interstimulus intervals.
Beck's schema theory of depression proposes that
depressed individuals have depressive schema which consist
of negative thoughts and beliefs surrounding the cognitive
triad (Beck, 1967; Beck, Rush, Shaw and Emery, 1979).
Similarly, an associative network model of mood and memory
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states that emotional states are represented as nodes in the
semantic network (Anderson, 1976; Bower, 1981).
Overall, the lexical decision results and the recall
data do not support the associative network or schema
theories of depression.

Contrary to prediction, there was

no differential facilitation of processing of positive words
for the non-depressed group as measured by reaction time in
the lexical decision task or subsequent recall of the word
list.

This supports the hypothesis that the non-depressed

participants would respond more quickly to the positive
words than the neutral words, but it does not support the
hypothesis that they would not have shorter reaction times
to the negative words than the neutral words or that they
would recall a higher percentage of positive words than the
depressed group.

The unusually long reaction time to the

neutral words by the depressed group makes interpretation of
the remainder of their reaction time data difficult.
However, inspection of the reaction times to the negative
and positive word pairs indicate that they were roughly
equivalent, thus indicating no readily apparent facilitative
processes of the negative words.

In addition, there was no

apparent selective recall of the negative words by these
participants.

This study supports the hypothesis that the

depressed participants would respond more quickly to the
negative words than the neutral words, but did not support
the hypothesis that they would not respond more quickly to
the positive words than the neutral words.

The recall data
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did not support the hypothesis that the depressed groups
would recall a higher percentage of negative words than the
non-depressed group.

Thus despite the constraints of these

data, the weight of the evidence does not support that
depressed participants necessarily selectively attend to
negative or possibly depressogenic information.
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Table 1

Mean Mood Rating Scores by Group

Despondency

Happiness

Anxiety

Mean

SD

Mean

SD

Mean

SD

46.72

23.94

38.91

20.17

57.09

25.51

Non-depressed 23.41

20.96

70.13

10.69

36.88

23.66

Depressed
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Table 2

Reaction Times for Word TyPes by Group

Depressed

Non-Depressed

Mean

SD

Mean

SD

Negative

825.56

227.82

719.81

151.92

Positive

854.68

254.02

723.34

165.14

Categorical

816.69

257.20

697.13

137.46

1018.44

421.70

827.09

118.17

924.63

238.96

941.84

294.46

Neutral
Non words
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Table 3

Percentage of Negative and Positive Words Recalled by Group

Positive

Negative
Mean

SD

Mean

SD

Depressed

20

18

9

9

Non-Depressed

14

13

9

11
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Figure 1:
Mean Reaction Times for EachTarget Type by
Experimental Group
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APPENDIX A

Cognitive Triad - Negative Adjective Pairs

Frequency

Frequency

destiny

22

dreadful

10

everyone

94

cruel

15

fate

33

sad

35

goals

40

hopeless

14

lonely

25

life
me

715
1181

3

critical

58

237

awful

17

214

horrible

15

83

terrible

45

parents

91

society
university
yesterday

powerless

Means:
271.0

23.7

Letters

6.3

6.8

Syllables

2.4

2.3

Frequency
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Cognitive Triad - Positive Adjective Pairs

Frequency

Frequency

college

267

enjoyable

2

education

214

desirable

36

everybody

72

caring

10

home

547

cheerful

10

job

238

pleasant

38

fortunate

22

luck

47

myself

129

clever

17

others

323

sincere

15

people

847

loyal

18

wonderful

53

tomorrow

63

Means:
274.7

22.1

Letters

6.2

7.6

Syllables

2.2

2.6

Frequency
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Cognitive Triad - Nonword Pairs

Frequency

career

67

zeagu

expectation

11

gerdel

family

331

huro

future

227

soniadim

intention

36

tierb

reality

79

tiroripy

492

tresocan

school
self

40

svoal

work

760

bredy

world

787

crediorty

Means:
Frequency

283.0

Letters

6.4

Syllables

2.2
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Categorical Pairs

Frequency

Frequency

animal

68

elephant

7

bird

31

robin

2

color

141

dance

90

waltz

metal

61

aluminum

money

265

nickel

music

216

classical

science

131

biology

7

blue

143
1
18
7

33

ship

83

yacht

4

tree

59

maple

7

Means:
Frequency

L_

-

114.5

22.9

Letters

5.0

6.2

Syllables

1. 7

2.3
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Neutral Word - Neutral Word Pairs

Frequency

capitol

22

Frequency

ledger

7

day

686

gauze

1

department

225

ancestor

7

governor
man

83
1207

hour
priority

144
18

proof

40

tribe

4

records

91

ovals

2

rice

33

directory

7

roof

59

admission

33

tradition

94

derby

7

Means:
Frequency

254.0

23.0

Letters

6.0

6.4

Syllables

1. 9

2.3
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Neutral Word - Nonword Pairs

Frequency

board

239

clatiric

country

324

ribelert

location

63

sperloews

mail

47

das

military

212

sopeshel

question

257

hirboler

72

ledadruf

resources
state
team
theory
assistant
center

808

lenoly

83

cluer

129

fuwla

36
224

grinac
bleedairs

economy

79

crevel

horn

31

lowdunerf

impact

67

trunafote

members

325

jeneaboly

still

782

yolal

subdivision

11

freechul

tool

40

slapenat

year

660

reenics

68

pleam

body

276

lawtz

community

231

maulumin

article
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(Neutral Word - Nonword Pairs, Continued)

dinner

497

scalalics

method

142

goyliob

mother

216

thapenel

place

571

bu le

63

student

131

Means:

225.8

Frequency

6.3

Letters

2.1

Syllables

-

birno

general

signal

L_

91

thacy
nelick
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APPENDIX B

Word Pairs in Order of Presentation

office

protest

reason

sprotet

moment

ricutic

result

circuit

man

priority

college

enjoyable

team

cluer

tree

maple

year

reenics

home

cheerful

university

horrible

subdivision

freechul

mail

das

location

sperloews

me

powerless

body

lawtz

science

biology

others

sincere

place

bule

rice

directory

yesterday

terrible

state

lenoly

fate

sad
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(Word Pairs in Order of Presentation, Continued)

capitol

ledger

military

sopeshel

school

tresocan

myself

clever

proof

tribe

impact

trunaf ote

future

soniadim

assistant

grinac

community

maulumin

ship

yacht

resources

ledadruf

intention

tierb

luck

fortunate

color

blue

country

ribelert

bird

robin

expectation

gerdel

destiny

dreadful

career

zeagu

dinner

birno

roof

admission

money

nickel

everyone

cruel

department

ancestor

student

nelick
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(Word Pairs in Order of Presentation, Continued)

L

article

pleam

tool

slapenat

metal

aluminum

members

jeneaboly

records

ovals

reality

tiroripy

education

desirable

goals

hopeless

dance

waltz

center

bleedairs

governor

hour

still

yolal

mother

thapenel

day

gauze

board

clatiric

tomorrow

wonderful

method

goyliob

parents

critical

family

huro

horn

lowdunerf

life

lonely

tradition

derby

signal

thacy

theory

fuwla

everybody

caring
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(Word Pairs in Order of Presentation, Continued)

L

work

bredy

self

svoal

society

awful

job

pleasant

people

loyal

general

scalalics

world

crediorty

economy

crevel

question

hirboler

animal

elephant

music

classical
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APPENDIX C

I am conducting a study on the effect of mood on
cognitive processes. By participating in this study, you
will be contributing to the research and knowledge of
emotional influences on our thought processes.
Participation involves answering the attached
questionnaire and at a later date completing a second
questionnaire and a computer task. The entire process will
take approximately thirty minutes.
All information you give will be kept confidential and
your name will not appear on any of the forms.
If you
choose to participate, the attached form will be given to
your counselor and your counselor will fill out a brief form
regarding your emotional state.
Participation will in no
way effect your treatment at the Counseling Center nor will
your counselor be made aware of your individual results.
Also, you are free to decline or withdraw from the study at
any time without any negative consequences.
The results of this study will be available after the
Spring 1995 semester.
If you are interested in these
results or have any questions, feel free to contact me at:
Eastern Illinois University
Psychology Department
Science Building
Charleston, IL 61920
If you are willing to participate in this study, please sign
this form and complete the attached questionnaire.
You will
be phoned within the next couple of days regarding your
participation.
If you do not personally answer the phone,
no information about the study will be discussed.
Thank you for your time.
Elizabeth E. Richtfort
I have read and understand this form and am willing to
participate in the described study.

Signature

Phone number
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APPENDIX D

I am conducting a study on the effect of mood on cognitive
processes.
By participating in this study, you will be
contributing to the research and knowledge of emotional
influences on our thought processes.
Participation involves answering the attached questionnaire
and completing a computer task.
The entire process will
take less than thirty minutes.
All information you give will be kept confidential and your
name will not appear on any of the forms.
You are free to
decline or withdraw from the study at any time without any
negative consequences.
The results of this study will be available after the Spring
1995 semester.
If you are interested in these results or
have any questions, feel free to contact me at:
Eastern Illinois University
Psychology Department
Science Building
Charleston, IL 61920
If you are willing to participate in this study, please sign
this form and answer the questionnaire.
Thank you for your time.
Elizabeth E. Richtfort
I have read and understand this form and am willing to
participate in the described study.

Signature
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APPENDIX E
Instructions for right-handed participants
You are about to view strings of letters.
English words and some will be nonsense.

Some will be

A word will be displayed in the center of the screen for a
short period of time. After a brief break, a string of
letters will appear in the center of the screen.
You are to read the first word and look at the following
letter string.
Indicate whether the letter string is an
English word or not.
Press the ''L" key with your right hand if the string of
letters is an English word or the ''A" key with your left
hand if the string of letters is not an English word.
Please make your choice as rapidly as you can while choosing
correctly.
If you have any questions, ask now.
If not, press the space
bar when you are ready to begin your first trial.
Thank you.
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APPENDIX F

Instructions for left-handed participants
You are about to view strings of letters.
English words and some will be nonsense.

Some will be

A word will be displayed in the center of the screen for a
short period of time. After a brief break, a string of
letters will appear in the center of the screen.
You are to read the first word and look at the following
letter string.
Indicate whether the letter string is an
English word or not.
Press the "A" key with your left hand if the string of
letters is an English word or the "L" key with your right
hand if the string of letters is not an English word.
Please make your choice as rapidly as you can while choosing
correctly.
If you have any questions, ask now.
If not, press the space
bar when you are ready to begin your first trial.
Thank you.

